Abstract. Malnutrition is recognized as a major issue among low-income households in developing countries with long-term implications for economic development. Recently, crop diversification has been recognized as a strategy to improve nutrition and health, and as a risk coping strategy used by farmers in the face of climate change. However, there is no systematic empirical evidence on the role played by crop diversification in improving human health. We use the Tanzania National Panel Survey to investigate the effects of crop diversification on child health. We use fixed effects panel estimation to control for unobserved heterogeneity, and perform several robustness checks including placebo tests to test the validity of our findings. We find a positive and significant effect of crop diversification on long-term child nutritional status, in particular for very young children and children living in households with limited market access.
Introduction
Improving children nutrition has become an important goal for most developing countries' governments given its long-term implications for health, human capital formation, productivity and income during adulthood, and economic development (Alderman et al., 2006a; World Bank, 2006) . Malnutrition is recognized as a major issue among low-income households in developing countries (UNICEF-WHO-World Bank Group, 2015) . In Tanzania, despite the improvements of the last two decades, child malnutrition is still prevalent, in particular in rural areas where subsistence farming is the main source of food (Ecker et al., 2011) . About 42 percent of children under age five are stunted in Tanzania making the country one of the ten worst affected in the world (World Health Organization, 2012) . In this study, we investigate whether crop diversification could be considered as a promising agricultural strategy to improve child health in Tanzania.
Different strategies have been proposed to improve children nutritional status such as nutrition educational activities, school feeding programs, encouraging breastfeeding, or price subsidies (e.g., Barrera, 1990; Christiaensen and Alderman, 2004; Bhutta et al., 2008 Bhutta et al., , 2013 Jensen and Miller, 2011; Kazianga et al., 2014) . In Tanzania, for example, NGOs have been introducing community driven supplementary feeding for young children and feeding posts (Alderman et al., 2006b) . Recently, the diversification of agricultural food production has been recognized as a way to improve nutrition and health (e.g., Frison et al., 2006; Ecker et al., 2011; Hirvonen and Hodinott, 2014; Dillon et al., 2014) . However, to the best of our knowledge, there is no systematic empirical evidence on the role played by crop diversification in improving human health status. Most of the empirical evidence focuses on either the relationship between agricultural diversification and dietary diversity (e.g., Remans et al., 2011; Hirvonen and Hodinott, 2014; Dillon et al., 2014) , or the relationship between dietary diversity and anthropometric outcomes (e.g., Arimond and Ruel, 2004; Kennedy et al., 2007; Moursi et al., 2008; Steyn et al., 2006) . This paper bridges the gap between these two strands of literature by investigating the effect of crop diversification on child health via dietary diversity.
Monoculture production has proven to endanger food security in particular in view of the increasing climate variability (Di Falco and Chavas, 2008; Di Falco et al., 2011) . 3 Moreover, in areas of prevalent subsistence farming, limited crop diversification discourages dietary diversity, and so might increase children malnutrition (Arimond and Ruel, 2004) . This latter aspect is of particular importance in Tanzania given the high prevalence of small-scale subsistence agriculture and the volatility and lack of integration of local food markets (Ecker et al., 2011) .
In addition, crop diversification is widely recognized as a risk coping strategy used by farmers in the face of climate change (e.g., Seo and Mendelshon, 2008; Wang et al., 2010; Di Falco and Veronesi, 2013) . Despite being advocated by many international organizations as an easy-toimplement response to climate variability (UNFCCC, 2009), crop diversification still remains scarcely adopted in many parts of sub-Saharan Africa (Mugendi Njeru, 2013) . By analysing the potential co-benefits of climate adaptation strategies, that is their effects on children health in rural areas, this paper provides evidence in support of the adoption of such resilience strategy in most impoverished areas. The literature on the co-benefits of mitigation and adaptation strategies in developing countries is very limited but it is much needed by international and national organizations seeking interventions that can help achieve the double outcome of environment preservation and poverty alleviation (Lovo et al., 2015) .
We use the Tanzania National Panel Survey (TZNPS), an integrated survey on agriculture covering about 4,000 children over the period [2008] [2009] [2010] [2011] [2012] [2013] , to investigate the relationship 3 A historic example of the negative effects of monoculture is the potatoes famine experienced in Ireland during the period 1845-52. between crop diversification and child health. The use of panel data allows us to account for potential omitted variable bias related to time invariant unobservable factors such as parents' childbearing abilities. In addition, we perform several robustness checks, and placebo tests to address remaining endogeneity concerns. We control for a rich set of covariates that includes child and household characteristics, as well as services accessibility such as water and electricity, and weather conditions. We use different measures of crop diversification to support our findings, including a GPS-based measure that addresses potential concerns related to selfreported measurements. In addition, we investigate the mechanism underlying the relationship between crop diversification and child health by providing some evidence on the link between dietary diversity and crop diversification. We find that crop diversification has a positive and significant effect on long-term child nutritional status via higher dietary diversity, in particular for very young children and children living in households with limited market access.
The paper is organised as follows. In Section 2 we describe the data and in Section 3 we present the empirical strategy. In Section 4 we describe the results, perform several robustness checks, and explore potential heterogeneous effects. In Section 5 we provide some evidence on the underlying mechanism between crop diversification and child health. We provide concluding remarks and discuss policy implications in Section 6.
Data description
The empirical analysis uses child-level data provided by the Tanzania National Panel Survey (waves 1-3) conducted in years 2008/2009, 2010/2011, and 2012/2013 by the Tanzania National Bureau of Statistics (NBS) as part of the World Bank Living Standards Measurement Study -Integrated Surveys on Agriculture. 4 The survey is representative at the national level and is characterised by very low sample attrition: about 97 percent of the households were reinterviewed in the following waves (NBS, 2014) . The survey assembles a wide range of information on agricultural production, non-farm income generating activities, consumption expenditures, and other socio-economic characteristics.
In particular, the Tanzania National Panel Survey collects information on anthropometrics for all adults and children. We use this information to compute a set of standard anthropometric measures: height-for-age z-score (HAZ), weight-for-age z-score (WAZ), and BMI 5 -for-age z-score (BAZ). 6 These measures indicate the number of standard deviations above or below the reference mean value provided by the World Health Organization (WHO) according to the age and gender of the child. WHO provides reference values for children age 0 to 19 (WHO, 2006; de Onis et al., 2007) . The height-for-age z-score is considered as a measure of long-term nutritional status, while the weight-for-age z-score is an indicator of short-term health conditions, and the BMI-forage z-score is considered to provide a combination of both (Delgado et al., 1986; Caulfield et al., 2006) .
In addition, the Tanzania National Panel Survey collects information on fifty different types of seasonal crops, and more than thirty permanent crops. In addition, the classification is consistent across years. This allows us to compute the Margalef index of crop diversification (Benin et al., 2004; Di Falco et al., 2010) . The Margalef index is calculated as = −1 ( )
, where
Cjt represents the number of crops grown by household j at time t and Ajt is the total area 4 The data set can be found at http://go.worldbank.org/EJMAC1YDY0 (accessed on September 28, 2015). 5 BMI stands for Body Mass Index. 6 Our anthropometric measures were calculated using the World Health Organization Anthro macro for STATA for children up to five years of age, and the World Health Organization AnthroPlus macro for STATA for older children. The macro allows for the computation of the weight-for-age z-score only for children up to 10 years old. The macro can be found at http://www.who.int/childgrowth/software/en/ (accessed on September 28, 2015).
cultivated. We compute the Margalef index considering the total number of seasonal and permanent crops grown in both short and long rainy seasons, and excluding crops with little or none nutritional properties such as cash crops (e.g., cotton and wood) and spices. The complete list of crops by food category is reported in Table A1 of the appendix.
As a robustness check we also construct alternative indicators of crop diversification.
First, we consider the Shannon-Wiener index, which accounts for species richness and evenness.
This index is given by (− ∑ ) where is the share of land planted with each crop k.
While this index might provide a more detailed account of spatial diversification, it also relies more heavily on the accuracy of land measurement data, which are proved to be particularly noisy when households adopt intercropping (64 percent of plots in 2010). The second indicator considered is the Menhinick index that is similar to the Margalef index but employs a different scaling factor ( / √ ), where Cjt and Ajt are defined as before. As third indicator of crop diversification, we also use the number of crops grown by the household that allows an easier economic interpretation of the results. In addition, we compute the Margalef index using GPSbased plot size to address concerns regarding the use of self-reported measurements. 7 We consider only children in households engaged in agriculture in at least two years and that did not split off between waves (about 1,500 households). The final sample is equally split between boys and girls. The average child is about eight years old, 120 centimetres tall, and weighs about 25 kilos. About 82 percent of children are severely underweight (BMI < 17.6), about eight percent are underweight (17.5 < BMI < 18.6), and about 11 percent have an optimal weight (18.5 < BMI < 25.1). We observe a significant improvement overtime in the height-for-age z-score, in the BMI-for-age z-score, and in the Margalef index or number of crops (p-value = 0.000, based on ANOVA tests). These simple comparisons seem to indicate that greater crop diversification is associated to better child health.
In addition, the percentage of children working on farm has significantly increased from 14 percent in the first wave to 27 percent in the last wave (p-value = 0.000). A similar pattern is observed for children attending school, from 48 percent to 63 percent (p-value = 0.000).
Average land size is of about eight hectares per household. The most common seasonal crop is maize followed by beans and paddy. The number of crops grown is on average between three and four with a minimum of one (about 10 percent of the sample) and a maximum of 17 (0.02 percent). About 89 percent grow between one and seven crops while about 11 percent grow more than seven crops. Other variables of interest include household consumption (reported in thousands of USD), whether the household owned livestock in the last year, the presence of elderly people in the household, the average annual total rainfall (mm), access to treated water and electricity (including solar energy), and sibling' and parents' health. Sibling's health is measured by averaging the height-for-age z-score of a child's brothers and sisters while parents' health is measured by the number of days parents were hospitalized or spend an overnight in a medical facility during the last twelve months.
Empirical strategy
We estimate the effect of crop diversification on children health using the following specification:
(1)
where Hijt is a measure of the health status of child i living in household j at time t; M is a measure of crop diversification (e.g., Margalef index); represents child specific effects, and is an idiosyncratic error term. We control for a set of time-variant child characteristics, , which include binary indicators of whether the child worked on farm and/or attended school in the last twelve months. We also include the age of the child (in months) at the time of each survey since surveys were undertaken at different point in time. Moreover, we control for the month in which the interview was conducted since large variations in monthly consumption were identified by Kaminski et al. (2014) using the same survey indicating that food insecurity might be more pronounced in particular times of the year.
In addition, our baseline specification controls for a vector Z of household level characteristics, including whether the household owns livestock, the number of children in age groups 0-5, 6-12, and 13-17, and the presence of elderly people in the household. Household size, being the main source of farm labor, could be correlated with a household's ability to diversify agricultural production. On the other hand, while an increase in household members could imply that fewer resources are allocated to a child, it is also possible that larger families can provide better quality childcare. We also include total annual household consumption, a proxy for income, since crop choices could be related to income levels, which in turn could affect the quality of food and healthcare for children (Bengtsson, 2010) . This will allow us to test the effect of crop diversification controlling for possible income effects.
Because crop choices are endogenous household decisions, an important issue to address is the presence of potential omitted variable bias. While we are concerned with the possibility that crop diversification is also capturing household unobservable characteristics, such as parents' health status, or local effects, such as variations in local agro-ecology, we are less concerned with the possibility that the Margalef index is correlated with the diversity of locally available crops. A positive correlation is likely to emerge in areas that are less connected with national or sub-national food markets. This, however, represents an indirect effect of householdlevel crop diversification that we aim to capture in our analysis. Crop diversification, therefore, is expected to influence children's health not only directly but also by influencing the local availability of crop varieties in relatively marginalized areas. This is a secondary effect that we do not want to rule out from our estimations since it is part of the overall effect of crop diversification on health outcomes (Ecker et al., 2011) .
We adopt a three-step approach to alleviate the scope of omitted variables bias. First, we exploit the aforementioned panel structure of our dataset and include the vector of child fixed effects in equation (1). The inclusion of child fixed effects allows us to control for unobservable time-invariant heterogeneity such as parental and local characteristics that did not change over time, for instance, parents' skills or pre-natal child factors. However, we are still concern with the presence of potential time-variant unobservable effects that could bias our results. Then, in a second step, we perform several robustness checks by using a rich set of control variables, such as the health status of parents and child's siblings, participation in the off-farm market, services accessibility (water and electricity), and average rainfall to capture potential sources of timevariant unobservable effects. The robustness of the point estimates to the inclusion of relevant covariates mitigates the concerns that our results might be driven by omitted variables. Finally, in the third step we perform a set of placebo tests by considering the degree of participation in the food market and the role of diversification across crops that are expected to have no immediate nutritional impact, and so no effect on child health, such as cash crops and spices.
Results and robustness analysis
In this section, we first present the main results on the relationship between crop diversification and child health by estimating equation (1). Then, we perform several robustness checks to assess the sensitivity of our findings by (i) including additional control variables; (ii) using alternative measures of crop diversification; and (iii) performing placebo tests to mitigate endogeneity concerns. Finally, we explore potential heterogenous effects, and investigate whether the effect of crop diversification on child health differs by the age and gender of the child as well as by the distance to the market.
Baseline results
We document the relationship between crop diversification and child health by estimating equation (1). Table 2 presents child fixed effects estimates of the Margalef index of crop diversification on three health measures: height-for-age z-score (HAZ) (columns 1, 2), weight-forage z-score (WAZ) (columns 3, 4), and BMI-for-age z-score (BAZ) (columns 5, 6). We first present results controlling for child characteristics such as age and education (columns 1, 3, 5), and then including household characteristics such as family structure and total consumption (columns 2, 4, 6). We report robust standard errors clustered at the household level.
[ We find that crop diversification measured by the Margalef index positively and strongly affects children's height-for-age z-score while it weakly affects children's weight-for-age z-score, and does not affect BMI-for-age z-score. These results are robust to the inclusion of child-and household-level control variables. The differences across health outcomes can be explained by the fact that BAZ and WAZ tend to be more sensitive to short-term shocks and less likely to capture longer-term nutritional status, which instead is captured by HAZ (Delgado et al., 1986; Zhang, 2012) . The remaining of the paper, therefore, will focus on the positive and strongly significant effect of crop diversification on the height-for-age z-score. 8 The effect on HAZ is relevant; a one standard deviation increase in the Margalef index (0.22 units) produces an impact on HAZ comparable to more than a 0.6 percent increase in total consumption.
By including child fixed effects, we consider the impact of changes in crop diversification over time on children health accounting for time-invariant unobservable characteristics such as parents' skills or innate and pre-natal child attributes. For instance, Jensen and Richter (2001) find that pre-natal nutrition can explain different growth trajectories between children from rich and poor households. The inclusion of total consumption in the specification shows that there is a direct impact of crop diversification on children health even after controlling for any possible income effect. This is also crucial to rule out any other potential confounding effects that operate through changes in income. The remaining of the paper will present several robustness checks to test the sensitivity of the findings and mitigate remaining endogeneity concerns.
Baseline regressions with additional control variables
8 The remaining analysis on the relationship between crop diversification and WAZ or BAZ is presented in Table A2 and  Table A3 of the appendix, which confirms the weak effect of crop diversification on the short-term nutritional status.
The inclusion of child fixed effects in equation (1) allows us to control for unobservable time-invariant heterogeneity, however, a concern is that changes in crop diversification could be related to changes in land size and, therefore, could reflect an increase in agricultural output. In Table 3 , column 1 we explicitly control for changes in land size over the period, although this issue should already be partially accounted for by using the Margalef index, which considers the amount of land cultivated, and by controlling for total consumption. The coefficient on the Margalef index remains strongly significant and almost unchanged to the inclusion of land size.
[ In column 2 of Table 3 we control for whether there is at least one household member working off-farm. Participation in the off-farm labor market could be correlated with both crop diversification and child health. Households engaged in non-farming activities may produce fewer crop varieties given the lower availability of family labor for farming. This is in line with the findings of Kasem and Thapa, (2011) , where farmers report the apprehension that they might have to forgo their off-farm income opportunities if they opt to grow a greater variety of crops.
On the other hand, they might be relatively less disadvantaged and more exposed to information and alternative food sources with consequent effects on the health status of their household members. We find that the coefficient of the off-farm labor variable is not significant while the coefficient of the Margalef index remains positive and strongly significant at the 1 percent level.
Other potential concerns are related to the accessibility of services such as water and electricity, and the effect of weather conditions on crop choices and human health. For instance, Mangyo (2008) shows that access to in-yard water sources improves child health if mothers are educated. In addition, several studies document a significant correlation between weather and child health (e.g., Jensen, 2000; Maccini and Yang, 2009; Graff Zivin and Neidell, 2013; Dell et al., 2014; Rocha and Soares, 2015) , and between weather and crop choices (e.g., Seo and Mendelshon, 2008; Wang et al., 2010; Di Falco et al., 2011; Di Falco and Veronesi, 2013) . In particular, Jensen (2000) finds that investments in children education and health are lower for children living in regions with adverse weather conditions. In column 3 of Table 3 we control for household's access to treated water and electricity while in column 4 we deal with the possibility that variations in rainfall could be correlated with farming choices but also with child health. We find that rainfall is positively and significantly correlated to the height-for-age z-score, and we confirm the strong and significant association between crop diversification and child health.
Because crop decisions might be driven by parents' health conditions, which in turn might
have an impact on their child health, in column 5 we also control for the health status of the parents. Finally, in column 6 we include the average height-for-age z-score (average HAZ) of a child's siblings as a measure of siblings' health. This will allow for shocks that are correlated with both crop diversification and a child health to be captured by their effects on his/her brothers and sisters. Our results remain unchanged.
The robustness of the point estimates to the inclusion of important additional covariates suggests that these results are most likely not due to omitted variables. However, since we cannot exclude this possibility completely, we further test the sensitivity of our main finding below.
Subsistence households and placebo tests
We now propose a set of tests, shown in Table 4 , to provide additional support to our main result that crop diversification has a positive and significant effect on the height-for-age zscore. All specifications refer to our most comprehensive model that include child fixed effects, child characteristics, household characteristics, and additional covariates (as in column 5 of Table 3 ). To facilitate comparisons, the coefficient estimates from column 5 of Table 3 are repeated in the first column of Table 4 . We first consider only subsistence households (column 2), which are households that did not sell crops in any of the three waves, and so they consume most of what they produce. The effect of crop diversification on child health is positive and highly significant. In addition, the impact is much larger than in the full sample since these households are likely to rely more heavily on own-produce for food consumption. This supports the hypothesis that crop diversification is associated to better child health, in particular for households less engaged in the food market.
In addition, in columns 3 and 4 of Table 4 we propose two placebo tests. In column 3, we construct a Margalef index that includes only crops that were completely sold. While greater variety of sold crops might impact on consumption through higher income, it should not have any direct nutritional impact on children health. As expected, we find that the effect is not significant.
In column 4, we offer a second placebo test and construct a Margalef index that includes only crops that are expected to have no direct impact on health because have little or none nutritional content, such as cash crops (e.g., cotton, tobacco), or spices. 9 We find that the coefficient is highly insignificant. These results support our hypothesis that crop diversification leads to better child health through higher nutritional diversity.
[ 
Alternative measures of crop diversification
The aforementioned robustness checks have substantially reduced the scope for potential confounding effects, however, some concerns still remain. Different measures are used in the literature to measure crop diversification as we described in section 2. In Table 5 we show that our findings do not depend on the type of indicator employed. Columns 1-6 present child fixed effects estimates; again all specifications refer to our most comprehensive model (as in column 5, Table 3 ). In column 1, we use a GPS-based measure of the Margalef index to address possible concerns on the use of self-reported measurements of plot size. Column 2 presents results using the Shannon-Wiener index, which accounts for crop richness and evenness, while column 3 relates to the Menhinick index, which uses a different scaling factor as described in the data section. All indices lead to the same conclusion that crop diversification has a positive and strongly significant effect on a child height-for-age z-score. Moreover, the inclusion of the number of crops in column 4 provides us with a simpler economic interpretation of the results. One additional crop induces an improvement in the height-for-age z-score equivalent to almost a 0.25 percent increase in total household consumption. 10 [ Table 5 . We find a strong positive effect of the new Margalef index on the height-for-age z-score (column 5). Similarly, the number of food groups has a positive impact on the height-for-age z-score (column 6). These results confirm our previous finding that crop diversification is positively related to long-term child nutritional status.
Heterogeneous effects
In this section, we explore whether the effect of crop diversification varies according to the characteristics of the child (age and gender), and access to the market. The first three columns of Table 6 present the estimates for different age groups (0-5, 6-10, and above 10 years old). 12 The results suggest that the impact is larger for younger children aged between zero and five. This is not surprising as young children are more likely to be affected by nutritional improvements. During early childhood children experience very high growth rates, therefore when subject to growth faltering, for example due to a poor quality diet, they quickly fall behind their peers (Victora et al., 2010) .
[ In columns 4 and 5 we explore differences by child gender, and while we confirm the strong significant effect of crop diversification on height-for-age z-score for both genders, we find 11 It is worth noting, however, that while we have followed FAO guidelines on food groups, there is no universal consensus on crop aggregation into food categories, and the relevant level of food diversity for dietary purposes. 12 All columns of Table 6 include child fixed effects, child characteristics, household characteristics, and additional covariates as specified in column 5 of Table 3 . Robust standard errors clustered at the household level are reported in parenthesis. no significant differences between boys and girls. In the last three columns of Table 6 we explore whether access to food markets affects the relationship between crop diversification and child health. We measure accessibility by considering a household's distance to the nearest market. In particular, we divide households into three equally sized groups: "close" (0-5 Km to the market),
"medium" (6-11 Km), and "far" (12-82 Km). We find that the relationship between crop diversification and child health is particularly strong for households far from the market and so with limited access to purchased food variaties. In addition, our results show that crop diversification has a weak positive effect on children health in households within five kilometers to the market (column 6). Children in households close to the market do not benefit from greater crop diversification to the same extent of children with limited market access, most likely because their diet can rely more heavily on market products (Hirvonen and Hodinott, 2014) , and also because they can sell their agricultural products more easily (Key et al., 2000) . If for example we consider the 2011/2012 wave, our data show that while households close to the market obtain on average 38 percent of their food consumption from own produce, the share increases to 53 percent for households with limited access to the market.
Underlying mechanism: crop diversification and dietary diversity
The results reported so far have shown that greater crop diversification is beneficial for children health in particular for younger children or children living in households with limited access to the food market. In addition, the robustness tests described in the previous section help us exclude the possibility that the effect is due to higher income or other confounding effects while support the hypothesis that crop diversification leads to greater availability of food varieties, and so nutritional diversity. To further corroborate this argument we provide some suggestive evidence on the underlying mechanism by formally testing the relationship between crop diversification and dietary diversity. Dietary diversity is obtained computing a Margalef index of food consumption at the household level using information on the week prior to the survey. Given the limited time coverage and the focus on the household rather than on the child, this indicator might not fully capture the extent of children dietary diversity for the entire between-waves period. Nevertheless, it still provides some evidence on the relationship between our measure of crop diversification and dietary diversity. Table 7 shows that crop diversification is positively related to dietary diversity.
Households with a higher Margalef index (column 1) or producing more crops (column 3) display greater dietary diversity, i.e. consumption of a greater variety of food products (columns 2, 4).
[ In Table 8 we present household fixed effects estimates of household dietary diversity on the Margalef index of crop diversification (column 1) and number of crops (column 2) using our most comprehensive specification. 13 We report robust standard errors clustered at the household level. A one standard deviation increase in crop diversification (0.30) significantly increases average dietary diversity by 3 percent. Because our measure of dietary diversity might not capture the consumption of seasonal perishable agricultural products, it is likely to provide a lower bound estimate of the actual effect of crop diversification on dietary diversity. The association between crop diversification and dietary diversity is reassuring and support our main hypothesis that greater crop diversification is related to greater dietary diversity and, ultimately, to an improvement in child health.
Conclusions
Although poverty and children malnutrition are predominant in developing countries, little empirical evidence is available on the links between agriculture, nutrition, and health. We use a three-waves panel dataset from the Tanzania National Panel Survey to investigate the association between crop diversification and child health. We document a strong positive effect of crop diversification on child height-for-age z-score, in particular for very young children, children living in households with limited access to the food market, and subsistence households who rely more heavily on own-produced food. We show that the effect operates through greater nutritional diversity using a set of robustness checks and auxiliary specifications.
These results have important implications for poverty alleviation in developing countries.
Poor health quality is a well-recognized cause of poverty, and early-life malnutrition has been found to persist into adulthood affecting education and productivity outcomes (Maccini and Young, 2009 ). The positive effect of crop diversification on long-term nutritional status suggests that crop diversification, a relatively low cost strategy to respond to greater climate variability, can also produce important co-benefits in terms of improved health quality. Promoting crop diversification, therefore, can help achieve the double outcome of climate resilience and poverty alleviation. Finally, the results also highlight the importance of encouraging informed crop choices among farmers, in particular in remote areas, as they have a direct impact on human health besides any indirect income effect. This certainly does not preclude the adoption of improved varieties, which have greater yield potential and can as well contribute to poverty alleviation (Evenson and Gollin, 2003) , alongside more traditional but nutritionally diversified crops. 2008/2009, 2010/2011, and 2012/2013 . Robust standard errors clustered at the household level in parenthesis. ***, **, * indicate significance at the 1%, 5%, and 10% level, respectively. Table 2 , column 2. Column 6 refers to the sub-sample of households with a child's siblings. Data are from the Tanzania National Panel Survey for years 2008/2009, 2010/2011, and 2012/2013 . Robust standard errors clustered at the household level in parenthesis. ***, **, * indicate significance at the 1%, 5%, and 10% level, respectively. 2008/2009, 2010/2011, and 2012/2013 . Column 1 is equivalent to column 5 of Table 3 . Column 2 refers to subsistence households, that is to the sub-sample of households that that did not sell crops in any of the three ways. Column 3 refers to a Margalef index that includes only crops that were completely sold, and so excludes subsistence households. Column 4 refers to a Margalef index that includes only cash crops or spices. Robust standard errors clustered at the household level in parenthesis. *** indicates significance at the 1% level. 2008/2009, 2010/2011, and 2012/2013 , except for column 1 that refers to the last two waves because of missing GPS information for hectares of land in the first wave. Robust standard errors clustered at the household level in parenthesis. ***, ** indicate significance at the 1% and 5% level, respectively. 2008/2009, 2010/2011, and 2012/2013 . "Close" refers to market distance 0-5 Km, "Medium" 6-11 Km, and "Far" 12-82 Km. Robust standard errors clustered at the household level in parenthesis. ***, **, * indicate significance at the 1%, 5%, and 10% level, respectively. 2008/2009, 2010/2011, and 2012/2013 . Robust standard errors clustered at the household level in parenthesis. *** indicates significance at the 1% level. (FAO, 2011) . Panel A refers to the crops with nutritional properties used for the crop diversification measures described in Section 2. Panel B refers to crops with little or none nutritional properties used for the palcebo test described in Section 4. Weight-for-age z-score refers to the sub-sample of children under 10. All columns include child fixed effects, child characteristics, household characteristics, and additional covariates as specified in column 5 of Table 3 . Column 8 refers to subsistence households, that is to the sub-sample of households that that did not sell crops in any of the three ways. Column 9 refers to a Margalef index that includes only crops that were completely sold. Column 10 refers to a Margalef index that includes only cash crops or spices. Data are from the Tanzania National Panel Survey for years 2008/2009, 2010/2011, and 2012/2013 , except for column 2 that refers to the last two waves because of missing GPS information for hectares of land in the first wave. Robust standard errors clustered at the household level in parenthesis. ***, **, * indicate significance at the 1%, 5%, and 10% level, respectively.
